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Indian Standard 

SPECIFICATION FOR POLARIMETER 
AND SACCHARIMETER (OPTICAL) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 29 November 1977, after the draft finalized by the 
Optical and Mathematical Instruments Sectional Committee had been 
approved by the Mechanical Engineering Division Council. 

0.2 Polarimeter is an optical instrument used for the determination of 
the optical activity ( rotation of the plane of polarization ) of certain 
solids and liquids and solutions particularly of sugar and allied products. 
Polarimeter includes saccharimeter also, the only difference being that 
the former is graduated in degrees while the latter is calibrated in sugar 
scale. Polarimeter is a general term whereas saccharimeter is for a 
specific instrument meant for use in sugar industry. This specification 
does not cover the digital reading system. When required, a separate 
specification will be formulated for spectropolari meter. A schematic 
diagram of the conventional type of polarimeter is given in Fig. 1 . 

0,3 International Sugar Scale (ISS) refers to the unit of optical rotation 
on the International Sugar Scale defined by the International Commis- 
sion for Uniform Methods of Sugar Analysis ( ICUMSA). The 100° point 
on the International Sugar Scale corresponds to the reading of a solution 
containing the normal weight of pure sucrose when dissolved in water 
made up to 100 ml and examined in a polarimeter tube 200 mm long at 
20°C, with sodium light. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed of calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard covers the general and functional requirements of the 
polarimeter. 

•Rules for rounding oft numerical values ( reviud ). 
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Fw. I Schematic Diagram for Conventional Type of Polarimeter and Saccharimeter 
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2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall 

apply. 

2.1 Optical Rotation — An optical rotation is the rotation in degrees, 
of the plane of polarization of light when passed -through an optically- 
active substance. 

2.2 Plane of Polarisation — A plane of polarization is the plane 
containing the direction of light vibrations and the direction of the 
propagation of light which is perpendicular to these vibrations. 

2.3 Polarized Light — Polarized light is that in which light vibrations 
take place in only one direction. 

2.4 Ordinary Light ( Unpolarized Light ) — Ordinary light is that 
in which light vibrations take place in all possible directions in a plane 
perpendicular to the direction of the propagation of light. 

2.5 Polarizer — Polarizer is the optical device, usually a Nicol prism or 
polaroid, which converts ordinary unpolarized light into polarized light. 

2.6 Analyzer — Analyzer is an optical device, identical with polarizer, 
which when placed with the plane of polarization perpendicular to that 
of the polarizer, completely extinguishes the light from the polarizer. 

2.7 Sensitizing Element — Sensitizing element is any one of the follow- 
ing devices which may replace the polarizer or which in conjunction with 
the polarizer and analyzer, makes the determination of the rotation of 
the plane of polarization more accurate. This is achieved by the half- 
shadow photometric effect. The sensitizer shall divide the circular field 
of view into two halves which shall be matched in intensity for setting 
the crossed position of polarizer and analyzer more accurately than 
without it: 

a) Jellets prism, 

b) Cornu prism, 

c) Laurent plate, 

d) Lippich polarizer, and 

e) Biquartz. 

3. GENERAL REQUIREMENTS 

3.1 The instrument shall be so sturdy and robust in construction that it 
may be operated continuously for a minimum period of one year before 
overhaul. 
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3.2 All the materials used in the construction of the polarimeter shall be 
of the best quality, durable and shall not deteriorate under normal 

atmospheric conditions, 

3.3 Base — The base shall be sturdy and such that it affords stability to 
the instrument and at the same time being light and portable. 

3.4 The machining and assembly shall be such as to match the require- 
ments of the optical performance of the polarimeter. 

3.5 Separate glass tubes with end caps shall be supplied as accessories to 
the instrument for liquid specimens as desired by the indentor. 

3.6 Types of Tubes — They shall be simple or jacketed tubes as 
demanded by the indentor. They shall be perfectly straight without 
bond. The end caps shall be perfectly sealed to avoid leakage of the 
solution /liquid under test. 

Provision shall be made in the tubes for removal of air bubbles from 
the specimen for trapping them away from the tube proper for clear 
transmission of the light beam. The end faces of the tubes shall be 
ground and polished. They shall be perfectly plane and perpendicular 
to the axis of the tube so that there is no prismatic action by the tube 
and its liquid contents by more than one minute angle on the parallel 
light beam passing along its axis. The tube shall be amenable to clean- 
ing and drying both inside and outside and in the case of metal tubes, 
the material of the tube shall not be attacked chemically by the cleansing 
liquids. 

3.7 Tube Length — A tube of nominal length ( distance between end 
faces ) of 200 mm shall be supplied as standard accessory along with the 
polarimeter. Tubes of other nominal lengths of 20, 50, 100 or 400 mm 
shall be supplied as extras at the request of the purchaser. The actual 
length of the tube shall not vary by more than 05 percent. 

3.8 Bore Diameter — Bore diameter shall not exceed 10 mm and wall 
thickness shall not be less than 2 mm* 

3.9 The diameter of the end caps shall be equal to the inner diameter 
of the tube container to ensure that the central axis of the specimen tube 
exactly coincides with the optical axis of the instrument. The diameter 
of end caps for all lengths of tubes shall be 28"50 ± 0*20 mm. 

3.10 For all accurate work, light from the sodium lamp shall be used as 
this is sufficiently monochromatic. A bichromate filter shall be incorpora- 
ted to eliminate the feeble radiations corresponding to the gas within the 
lamp used to excite the sodium discharge. 

3.11 Temperature Range — The working range of temperature of 
the instrument shall be 4 to 40° C. 
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3.12 Vibration — The place of work of the instrument shall he free 
from all possible external vibrations. 

3.13 The construction of the polarimeter shall be such that it is possible 
to carry it from one place of work to another by one person using both 
hands. 

3.14 Finish — The body of the instrument shall be painted with a 
durable paint. 

The inner surface of the tube containing the optical train shall be 
painted dull black to prevent stray light being reflected into the field of 
view. 

3.15 Electroplating — Such of the metal components which require 
frequent handling shall be chromium plated. 

4. FUNCTIONAL REQUIREMENTS 

4.1 Optical Components — All optical components including lenses, 
prisms and flats shall satisfy the requirements laid down in IS : 988-1959*. 
The design shall be such that it is possible to remove them from the 
optical train for periodical overhauling and cleaning. 

4.2 Polarizer and Analyzer — If Nicol prisms are used, polarizer and 
analyzer shall be free from all flaws and cleavage planes in the calcite 
used for their construction. They shall be square ended and shall not 
displace or deviate the parallel light passing along their optical axis. 
They shall be completely sealed between glass plates of optical quality 
to protect them from atmospheric damage, namely, dust and humidity. 

4.3 Sensitizing Elements — If made of calcite, sensitizing elements 
shall also be similarly se^lec), and shall also be free from flaws and 
cleavage planes. If njafeof quartz as in the case of the Laurent half 
wave plate, the material shall be free from flaws and twinning. The 
dividing line between the two halves shall be so fine that it shall 
completely disappear in the matched position. 

4.4 Scale — The scale shall be marked in degrees from to 360 as well 
as in the International Sugar Scale {seefoS} from +0° to +130° for 
dextrorotatory and from the same zero to — 30 for laevorotatory sugar. 
The two scales shall be side by side with a common zero read against a 
fixed index mark. To read fractions of a degree on scale, there shall 
be a micrometer screw and drum system by means of which the index 
line can be moved over one division on each scale and the fractions 
thereof read by the markings on the micrometer drum head. With this 
system, the degree scale shall be capable of being read to 0*05 and the 
ISS to 01 of the respective main scale divisions. As an alternative. 

♦General requirements for optical components. <* 
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separate verniers may be provided for each scale to read accurate to 
fractions of degrees as indicated above. Provision shall be made for 
illuminating the main scale, the vernier scale and index line. 

4.5 The end plates of glass shall be parallel to an accuracy of 0*01 mm 
and plane to one fringe over the plate. These shall be free from strain 
so that there is rto double refraction. 

4.6 Metal Collars and Gaps for Fixing End Plates to the Tabes — 

There shall be a margin of about 1 mm of the tube left beyond the end 
of the metal collar so that no part of the collar shall come into contact 
with the liquid specimen and the specimen shall be contained within the 
tube and the end plates only. 

4.7 Zero Adjustment — A device for zero adjustment shall be provided 
so that, zero setting of the polarimeter without any sample, may be 
verified from time to time. 

4.8 At the request of the purchaser, a standard quartz plate shall be 
supplied to verify the accuracy and precision of the sugar scale. The 
equivalent sugar scale reading shall be clearly marked on the quartz plate 
in a suitable position. 

4.9 The scale which is rigidly fixed to the analyzer shall be capable of 
being rotated by a knob or drum or capstan wheel placed in a convenient 
position towards the observer and as far as possible coarse and fine 
movements for accurately matching the two halves shall be provided. 
There shall not be any backlash. 

4.10 There shall not be any temperature gradient along the sample in 
the polarimeter tube, arising out of the proximity of one end of the 
tube to the light source, by more than 1°C from end to end. 

4.11 Changes in ambient temperature affecting the temperature within 
instrument shall result in a change in the reading of either scale by not 
more than the minimum micrometer reading per degree Celsius. 

4.12 The instrument shall be so designed that the zero adjustment shall 
not vary. 

5. TESTS 

5.1 End Plates 

5.1.1 Flatness — The flatness of both the faces of the end plates, when 
tested with the aid of an optical flat conforming to IS : 5440-1969*, 
shall indicate not more than one fringe over the entire surface. 



•Specification for optical flats. 
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5.1.2 Parallelism — The parallelism of the two surfaces of each end 
plate, which shall be accurate to 0*01 mm, may be tested with the aid 
of an autocollimator or other suitable instrument. 

5.1.3 Strain — The end plates shall be tested for freedom from strain 
by the method given in 4.8.2 of IS ; 1400-1960*. 

5.2 Tube 

5.2.1 Tube Length — The tube length shall be measured with the aid of 
a travelling microscope, conforming to IS : 4329-1967f or by using any 
other suitable method of equal accuracy. The measured length shall be 
within the tolerance specified in 3.7. 

5.2.2 Squareness of the Ends — The squareness of the two flat polished 
ends of the tube shall be tested with an accurate L-square or other 
suitable device. 

5.2.3 Leakage — When the tube is filled with distilled water inside and 
sealed with the help of the end caps, it shall show no leakage over a 
period of 30 minutes at any working temperature within the range 
specified in 3.11. 

5.3 Backlash — Rotate the scale fixed to the analyzer from any known 
position in the clockwise direction and bring it back to the same position 
by rotating in the anti-clockwise direction. The reading shall be the 
same within the accuracy of micrometer or vernier provided, as given 
in 4.4. 

5.4 Accuracy — The instrument is first checked with the tube or with 
the tube filled with distilled water. The scale is rotated till the null 
position ( or position of disappearance of the dividing line when the two 
halves of the field of view are of equal brightness) is reached. The 
reading shall be zero within the limits of accuracy given in 4.4. 

5.4.1 If a standard quartz plate (see 4.8) is available, insert it between 
the polarizer and analyzer and adjust the null position by rotating the 
scale. The scale reading shall correspond to the marked value within 
the tolerance given in 4.4. Otherwise, fill a 200 mm tube with standard 
sugar solution (see 0.3) and check the scale readings at the null position. 
These readings shall be 34°62' on the polarimeter scale and 100°S on 
the International Sugar Scale within the tolerances specified in 4.4. 

6. PACKING 

6.1 Case — The manufacturer shall supply the polarimeter in a case 
made of good quality well seasoned wood so that the instrument may 
be prevented from dust when not in use. 



•Specification for optical glass. 

fSpccification for measuring { travelling ) microscope. 
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6.2 Internal Packing — The internal packing within the case shall 
ensure the instrument securely in position and free from shake. 

7. MARKING 

7.1 Each instrument or its case shall be marked with the manufacturer's 
name or trade-mark and year of manufacture. 

7.1.1 The instrument may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act ajnd the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution. 
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